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HEKOTOPbIX BH#OB TPEMATO# 

© B. B. IlpoKO^beB 

MeTOflOM MMKpoBM^eoc'beMKM H3ynajiH oco6eHHocTM njiaBaHHH uepKapMM Cryptocotyle 
lingua , Himasthla elongata, Marilrema subdolum h Cercaria parvicaudata (Renicola sp.). B pe- 
3yjibTaTe npoBeaeHHbix Ha6jnoaeHHH BbmcHeHo, hto napaMeipbi aBHxceHHH y HccjieaoBaH- 
Hbix uepxapHM pa3JiMHHbi. JImhhhkm C. lingua oOjiaaaiOT neTKO BbipaxceHHbiMH nepHoaa- 
mm njiaBaHMH m noKoa (napeHHH). B nepBbie 30 mhh xch3hh bo BHeniHeM cpeae juiHTejib- 
HocTb nepnoaoB o^MHaKOBa (2—3 c), a 3aTeM HaHHHaeT CMemaTbca b CTopoHy nepHoaa 
noKOH h nepe3 15 h cocTaBJiaeT jijih ruiaBaHHH 0.5—1 c, a jyi h napeHHH 20—30 c. U,epKapnn 
Himasthla elongata b nepBbie 10—15 mhh xch3hh bo BHeniHeM cpeae nepe3 Kaxcjibie 10—15 c 
njiaBaHHH coBepmaiOT KpaTKOBpeMeHHbie ocTaHOBKH npoaojixcHTejibHocTbio 1—2 c. Itoxce 
cjiynaH npeKpameHHH jiBHxceHHH CTaHOBHTCH eaHHHHHbiMH, h uepKapMM nepeMemaiOTCH 
noHTH 6e3 ocTaHOBOK, ^JiMTejibHOCTb KOTopbix coKpamaeTcn flo 0.5—1 c. JImhhhkm M. sub¬ 
dolum h R. roscovita njiaBaiOT npaKTHnecKH HenpepbiBHO, ocTaHOBKH ecjin m hmciot MecTO, 
to ohm KpafiHe pe^KM (1 pa3 b 5—15 mhh) h kopotkh (0.5—1 c). MexaHH3M njiaBaHHH y 
BCeX M3yHeHHbIX BHflOB npHHUHnHaJIbHO OJJHHaKOB. Bo BpeMH JIBHXCeHHH npOKCHMaJIbHblH 
OTfleji XBOCTa yHayjmpyeT b jiaTepajibHon njiocKOCTH, a cpejiHHH m ^HCTajibHaa nacTH, npn 
B3rjiHfle CBepxy, onncbiBaiOT (Jinrypy, noaoOHyio unripe 8 . Ilpn Ha6jHoaeHHH cOoxy cpea- 
hhm m npoKCHMajibHbiM OTflejibi, Bpamaacb, o6pa3yiOT noao6He BMHTa ApxHMeaa (niHex) 
hjih niTonopa. ^BHXceHHe uepKapMM npoHCxoaHT Bjiojib och niHexa. JlMHeMHan CKopocTb 
njiaBaHHH b Hanajie xcm3hm bo BHeniHeM cpeae cocTaBjmeT jura C. lingua 4.8 mm/c, jura 
H. elongata — 2.4, jura M. subdolum h C. parvicaudata — 0.35. C B03pacTOM CKopocTb njia¬ 
BaHHH CHHxaeTCH BnjiOTb jio nojiHoro npeKpameHHH jiBHxceHHH h ocejiaHHH Ha jiho. Bo3- 
pacTHan jiHHaMMKa CHHxceHMH noKa3aTejieH ckopocth iuiaBaHHH y nccjiejiOBaHHbix uepxa- 
PHM pa3JIHHHa H CBH3aHa C MX MOp(J) 06 HOJIOrHHeCKHMH OC 06 eHHOCTHMH. 


B XCH3HCHHOM UHKJie 60JIbHIHHCTBa BMJJOB TpeMaTOJI MMeeTCH CBoOojJHOXCH- 
Byman 4>a3a, npejjcTaBjieHHan jihhmhkom MapMTbi — uepKapneH. Ha 3tom (J)a3e 
peuiaiOTCH 2 ocHOBHbie SHOJiorMHecKMe 3ajjann — jjMcnepcHH HHBa3HOHHbix ejjn- 
hhu b npocTpaHCTBe h nepejjana napa3HTa cjiejiyioineMy xo3HHHy. ^jih ycnern- 
hoto BbinojiHeHHH yKa3aHHbix 3ajjan SojibuiHHCTBo CBoSojjHoxcMBymHx uepxa- 
Phh cnoco6Hbi aKTHBHo njiaBaTb b TOJime bojim, Ojiarojiapn HajiHHHio ocoSoro 
jioKOMOTopHoro opraHa — XBOCTa. npn 3tom xapaKTep jiBHxceHMH b 3HaHMTejib- 
hom CTeneHM onpeaejineTcn Mop(|)OJiorHHecKHMH h SHOJiorMHecKHMM oco6chho- 
CTHMH JIHHHHOK (THHeUMHCKaH, 1968; TaJiaKTHOHOB, ,H,o6pOBOJIbCKHH, 1998). 

OSbiHHO Bbi^ejiniOT 2 ochobhhx THna ^BHxceHHH uepKapMM: HenpepbiBHoe h 
^HCK peTHoe, c neTKO BbipaxceHHbiMH nepHo^aMH njiaBaHHH h noKon. Mexc- 
^y 3THMH ^ByMH THnaMH cymecTByeT uinpoKan raMMa nepexo^OB (Galaktionov, 
Dobrovolskij, 2003). JImhhhkm c ^HCKperabiM THnoM njiaBaHHH, KaK npaBHJio, 


204 



hmciot ^onojiHHTejibHbie obpa30BaHH5i Ha xboctc (MeM6paHbi, (jjypKH h t. n.), 
bjiarouapn KorapbiM b nepnoue noKOH ohm cnoco6Hbi napHTb b ranine boum. 
Taxan cnoco6HOCTb objiemaeT uepKapHHM B03M0XH0CTb yuepxHBaTbcn b onpe- 
aejieHHbix cjiohx boum h noBbimaeT uiaHCbi Ha BCTpeny c noTeHunajibHbiM xo3H- 
hhom h ycneuiHoe ero 3apaxeHHe. 

Bo BHeuiHeH epeue jihhhhkh He nHTaiOTCH h xcHByT HCKJiiOHHTejibHo 3a eneT 
HaKonjieHHbix bo BpeMH pa3BHTHH b MOJunocKe-xo3HHHe 3anacoB rjiHKoreHa h 
xcnpa, pacnojioxceHHbix npeHMymecTBeHHo b xboctc (THHeunHCKan, ,U,obpoBOJib- 
ckhh 1963a, 6; TnHeunHCKafl h u p., 1981). llooTOMy ocobeHHoe™ njiaBaHHH m 
pa3MepHbie xapaKTepHCTHKH xBOCTa b 3HanHTejibHOH Mepe onpeuejmiOT cpoKH 
XH3HH uepKapHH, a 3HanHT h hx enoeobHOCTb k 3apaxeHHio ejieuyioiuero xo- 
3HHHa (rajiaKTHOHOB, ,ZI,obpoBOJibCKHH, 1998; IlpoKO(|)beB, 1999, 2001, h up.). 

n P H npOHHX paBHbIX yCJTOBHHX UepKapHH C KpynHbIM XBOCTOM H AHCKpeTHbIM 
THnoM njiaBaHHH, KaK npaBHJio, xtHByT uoubiiie HenpepbiBHO njiaBaioiunx jihhh- 
HOK C HebOJIblHHMH XBOCTaMH. 

CnOCOOHOCTb K njiaBaHHK) B COHeTaHHH C OCObbIMH OpHCHTHpOBOHHblMH 
peaKUHHMH ((Jdoto-, reo-, peopeaKunn) caMbiM HenoepeucTBeHHbiM o6pa30M 
onpeueuneT xapaKTep paenpeuejieHHH jihhhhok no bnoTony h npouecc (jjop- 
MHpoBaHHH onpeueueHHOH npocTpaHCTBeHHOH CTpyKTypbi reMHnonyjinuHH uep¬ 
KapHH, hto cjiyxcHT BaxcHOH npeunocbuiKOH ujih ycneixiHoro 3apaxceHHfl OKOHna- 
TejibHoro hjih BToporo npoMexcyTOHHoro xo3HHHa h peajiH3auHH xch3hchhoto 
UHKjia b uejiOM (Bartoli, 1983; Bartoli, Combes, 1986; Combes et al., 1994; TIpo- 
KO(|)beB, 1995; TajiaKTHOHOB, ,U,obpoBOJibCKHH, 1998; Galaktionov, Dobrovol- 
skij, 2003). 

TaKHM o6pa30M, cnoco6HocTb nepeMeiuaTbcn b TOJime boum npn noMOiun 
ocoboro jioKOMOTOpHoro opraHa HBJineTCH BaxcHenmeH oeobeHHOCTbio bnojio- 
thh uepKapHH bojibuiHHCTBa TpeMarau. HecMOTpn Ha 3to, npouecc njiaBaHHH 
jihhhhok uo chx nop H3yueH KpaHHe cjiabo. B ochobhom CBeueHHH o xapaKTepe 
nepeMemeHHH npnBouflTCH KaK uonojmeHHe b paboTax, nocBnmeHHbix upyrHM 
acneKTaM xcH3HeueflTejibHOCTH jihhhhok. Ohh ba3npyioTCfl Ha npocTOM BH3yajib- 
hom HabjiiozieHHH h orpaHHneHbi caMbiM obntHM onncaHHeM npouecca miaBa- 
hhh. Jlnmb OTuejibHbie nccjieuoBaTejiH ueTajibHo H3ynajiH oeobeHHOCTH ubh^kc- 
hhh uepKapHH c Hcnojib30BaHHeM cneuHajibHbix mctouob HabjnoueHHH (Neu- 
haus, 1953; Graefe et al., 1967; Chapman, Wilson, 1973; Rea, Irwin, 1991, 1992; 
IlpoKocjDbeB, 1995; Cross et al., 2001; Fingerut et al., 2003, h up.)- B cbh3h c hb- 
hhm HeuocTaTKOM nouobHbix HCCJieuoBaHHH hbmh bbuio Hanara ueTajibHoe H3y- 
neHHe npouecca u bhxcchhh uepKapHH TpeMaTOu, npHHauJiexamnx k pa3JiHHHbiM 
CHCTeMaTHnecKHM rpynnaM h OTjiHnaiomHMCfl no cbohm Mop(J)obHOJiorHnecKHM 
OCObeHHOCTHM. 

B HacTOHiuen paboTe onncaHbi pe3yjibTara HabjnoueHHH 3a njiaBaHneM uep¬ 
KapHH 4 bhuob TpeMaTou: Himasthla elongata Mehlis, 1831 (eeM. Echinostoma- 
tidae), Cryptocotyle lingua Creplin, 1825 (ceM. Heterophyidae), Maritrema sub- 
dolum Jagerskiold, 1909 (ceM. Microphallidae), Cercaria parvicaudata Stunkard, 
Shaw, 1931 (ceM. Renicolidae ). 3th uepKapHH hmciot xopomo pa3BHTbin xboct 
h enoeobHbi aKTHBHo njiaBaTb. BMecTe c TeM jihhhhkh eyruecTBeHHO pa3JiHna- 
kdtch no cbohm pa3MepHbiM xapaKTepHCTHKaM (cm. TabjiHuy). KpoMe Toro, uep¬ 
KapHH C. lingua hmciot Ha xboctc uonojiHHTejibHyio njiaBaTejibHyio MeMbpaHy, 
objiemaioiuyio hm napeHHe b TOJime boum. V uepKapHH ocTajibHbix bhuob hhkb- 
KHX UOnOJIHHTeJIbHbIX 0bpa30BaHHH Ha XBOCTe HeT. 

HccjieuoBaHHbie uepKapHH pa3BHBaiOTCfl b jiHTopajibHbix racTponouax Litto- 
rina spp. (C. lingua, H. elongata, C. parvicaudata) hjih Hydrobia ulvae (M sub- 
dolum). BrapbiM npoMexyTOHHbiM xo3hhhom, KOToporo 3apaxaiOT uepKapHH, 
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Pa3Mepbi HccjieAOBaHHbix uepKapuM 
Measurements of the cercariae studied 


Bnflbi nepKapnn 

TlJiHHa Tejia 

| 

UlnpHHa Tejia 

TblHHa XBOCTa 

1- 

lUnpHHa XBOCTa 

H. elongata * 

540-560 

140-180 

525-560 

45-50 

C. lingua ** 

180-215 

70-90 

270-420 

33-40 

M. subdolum *** 

130-140 

40-50 

130-150 

13-14 

R. roscovita* 

240-250 

95-105 

170-180 

18-20 


npHMenaHHe. Bee pa 3 Mepbi aaHbi b mkm. * — Hama aaHHbie; ** — no: rio^JinnaeB, 1977; *** — no: De¬ 
block, 1980. 


cjiyxaT tuih C. lingua — MOJioTXb pbi6, tuih H. elongata h C. parvicaudata — jih- 
TopajibHbie MOJuiiocKH (rjiaBHbiM o6pa30M ^BycTBopKH Mytilus edulis) h tuih 
M. subdolum — jiHTopajibHbie aM(|)Hno 77 bi po^a Gammarus. 


MATEPMAJI M METO^MKA 

Pa6oTa BbinojiHHjiacb Ha 6a3e EejiOMopcKOH GnojiorHMecKOH craHijHH 
hm. aKa^eMHKa O. A. CKapjiaTo 3oojiorHHecKoro HHCTHTyTa PAH. 

^BHraTejibHan aKTHBHocTb uepKapufr nccjieTfOBajiacb npn noMomn MHKpo- 
CKOnHHeCKOM BHTteOC'beMKH. ^JIH 3T0r0 TIpHMeHHJIH TeJieBH3HOHHyiO BHTieoKaMe- 

py VBC-701H18 (CCD — MaTpnua 1/3" SHARP LZ2364BJ), nacTOTa ct>cmkh 
24 Kazip/c. B nape c KaMepoM Mcnojib30Bajm MMKpocKon M-9, no3BOJi5HOii];HH 
npon3B07tHTb Ha6jno7xeHMH c yBejinneHneM 3.2 X h 6ojiee. MMKpocKon MMeeT Bbi- 
TfBH^KHOM Ty6yc, a ero Ty6yco7iep;>KaTejib MoxceT noBopanHBaTbCH jxo ropw30H- 
TajibHoro nojioxceHHH, npn kotopom npe^MeTHbiH ctojihk CTaHOBHTCH BepTH- 
KajibHO. HajiM4Me BbmBHXCHoro Ty6yca TiejiaeT B03M0XHbiM ruiaBHO H3MeHHTb 
MacniTa6 H3o6pa>KeHHfl. KpoMe Toro, napaMeTpbi nocaztOMHOM pe3b6bi Ha Komje 
Ty6yca coBnaTiaiOT c TaKOBbiMM tuih KpenjieHHH o6i>eKTHBa Ha KaMepe, hto no- 
3BOJineT npHKpenjiHTb BHTieoKaMepy HenocpeflCTBeHHO Ha Ty6yc MHKpocKona 6e3 
KaKHX-jm6o nepexoziHbix ycTponcTB. npn 3 tom M3o6paxceHne, pncyeMoe ofoeK - 
thbom MHKpocKona, nonaTiaeT cpa3y Ha npHeMHyio MaTpnuy KaMepbi, He npoxo- 
m nepe3 OKyjiap MHKpocKona h o&beKTHB KaMepbi, hto cnoco6cTByeT nojiyne- 
hhk) 6ojiee neTKoro H3o6paxceHHH. 

npH Heo6xo,ziHMOCTH npoBeTieHHH Ha6jiKxaeHHM c MajibiM yBejinneHneM (ot 1 
Tto 3.2 X ) Hcnojib30Bajm CTepeoMHKpocKon MEC-9. fljifl conpflxceHHH BHTieo- 
KaMepbi co CTepeoMHKpocKonoM 6buio H3roTOBjieHO cneunajibHoe nepexoTiHoe 
ycTpoHCTBO, HMeBuiee bh jx Tpy6KH. Ha otxhom ero KOHue KpenHJiacb KaMepa, 
a TipyroH HaTieBajicn Ha otihh H3 Ty6ycoB MBC-9. nepeMemeHHeM Tpy6KH BTiojib 
Ty6yca mcdkho 6buio peryjinpoBaTb MacniTa6 H3o6paxceHH4. CbeMKy npoH3BO£H- 
jih KaK c oKyjinpaMH, TaK h 6e3 hhx. 

/I,jih npoBezieHHfl Ha 6 jno 7 ieHHH h BHTxeocbeMKH ijepKapHH noMemajin b cne- 
UHaJIbHbie 60 KCbI — ropH30HTajIbHbIH H BepTHKaJlbHblH (pHC. 1). ropH30HTaJIb- 
HbiH 6okc npeziCTaBJiHeT co6oh KBa/xpaTHyio njiacTHHy pa3MepaMH 30 x 30 mm h 
tojiiuhhoh 6 mm, H3roTOBjieHHyio H3 opraHHnecKoro CTeKjia. B ueHTpe njiacTH- 
Hbi BbicBepjieHO OTBepcTne TinaMeTpoM 22 mm. CHH3y OTBepcrae 0T(|)pe3ep0BaH0 
Tio TinaMeTpa 24 mm Ha rjiy6HHy 1.5 mm. CiOTxa BKjieeHa CTeKjiHHHan H3MepHTejib- 
Han ceTKa (pnc. 1, A) ot CTepeoMMKpocKona MBC-9. CeTKa HaHeceHa Ha njiac- 
THHKy TlnaMeTpoM 24 h tojiiuhhoh 1.5 mm. Pa3Mep CeTKH 15x15 MM, LteHa Tie- 
JieHHH CTOpOHbl KBaTipaTa 1 MM. HaJIHHHe np03pa4H0r0 TUia C H3MepHTejIbHOH 
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CBeT 

1 



A E 


Phc. 1. CxeMa ycraHOBKH ji m BH^eocbeMKH uepKapHH. 

A — c Hcnojib30BaHHeM ropH30HTajibHoro 6oKca; E — c Hcnojib30BaHHeM BepraKajibHoro 6oKca. e66< — Bep-m- 
KajibHbiH 6 okc (6oKOBaa npoeKima); e6(p — BepTHKajibHbiH 6 okc (^poHTajibHaa npoeKima); bk — BH^eoKaMepa; 
z6e — ropH30HTajibHbiH 6 okc (BepTHKajibHaa npoeKUHJi); a6(p — ropH30HTajibHbiH 6 okc ((JjpoHTajibHafl npoeicmui); 

cue — CTeKJiflHHaji H3MepHTeJibHaji ceTKa. 

Fig. 1. Diagram of the chambers used to study of cercariae swimming. 

ceTKOH no3BOJi5uio jierKO onpe^ejiHTb jiHHeHHbie h cKopocTHbie napaMeipbi ne- 
peMeiueHHH jimhhhok, TaK KaK npn jiio6om yBejiHHeHHH nponopuHH ctopoh 
KBa^paTOB OCTaBajIHCb IIOCTOflHHblMH H paBHbIMH 1 MM. EOKOBbie rpaHH ropn- 
30HTajibHoro 6oKca 6biJiM oTnojmpoBaHbi jio npo3panHOCTH, HTo6bi o6ecneHHTb 
npn hcoOxo^hmocth HanpaBjreHHoe ocBemeHHe uepKapHH He TOjibKo cBepxy 
HJiH CHH3y, ho h c6oKy. IlpH npoBe^eHMH c^beMOK 6okc pacnojiarajiH ropH30H- 
TajibHO, a BH/teoKaMepy BepTHKajibHO (pnc. 1, A). 

B KanecTBe BepTHKajibHoro 6oKca Hcnojib30BajiH (})OTOKOJiopHMeTpHHecKyK) 
KiOBeTy (pnc. 1, E ). KiOBeTa CKjieeHa H3 onTunecKH npo3panHoro KBapueBoro 
CTeKJia, npuneM npoTHBonojioxcHbie ctchkh ee CTporo napajuiejibHbi. 3to no3Bo- 
jihjio npoH3BO,aHTb ci»eMKy nepe3 ctchkh kiobc™ npaKranecKH 6e3 HCKaxceHHH. 
Pa3Mepbi KioBeTbi 40 x 24 x 7 mm. TojnifHHa ctchok 3 mm, npH 3tom liiHpHHa 
3a3opa Mexmy lhhpokhmh CTeHKaMH 6oKca cocTaBjineT Bcero 1 mm. TaKHM o6pa- 
30M, uepKapHH Morjia nepeMemaTbcn B^ojib och cbeMKH jiHiiib Ha 1 mm, hto b 
yCJIOBHHX MHKpOCbeMKH C ee MajIOH TJiy6HHOH pe3KOCTH n03BOJIHJIO nOCTOHHHO 
y^epxcHBaTb ee b (jDOKyce. Ha o^Hy H3 luhpokhx ctopoh 6oKca (3a^HioK) no ot- 
HomeHHio k o6i»eKTHBy) 6buia npnKpenjieHa CTeKjiHHHan H3MepHTejibHan ceT- 
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Ka (pnc. 1, E). riepe^ BuzjeocbeMKOH 6 okc 3aKpenjiHJin Ha o6i»eKTHOM ctojih- 
Ke MHKpocKona M-9 hjih MBC-9, TyOycouepxcaTejib (M-9) hjih caM mhkpo- 
CKon (MBC-9) pa3BopauHBajiH ropH30HTajibHO. rtpn 3 tom 6okc npuHHMaji Bep- 
THKajibHoe nojioxeHHe, a BuzjeoKaMepa — ropH30HTajibHoe (pnc. 1, E ). 

fljIH OCBemeHHH 6OKCOB HCn0JIb30BaJIH OCBeTHTeJIbHOe yCTpOHCTBO, CKOH- 
CTpyupoBaHHoe HaMH paHee ujih H3yneHHH (jjOTopeaKUHH uepKapnn h cocTonmee 
H3 ocBeTHTejiH OM-19 h BOJiOKOHHOonTHHecKoro CBeTOBO^a (IlpoKO^beB, 1997). 

Flepezi npoBexieHneM HaOjiioueHnn mojijiiockob, 3apaxeHHbix napTeHHTaMH 
onpexiejieHHoro Buzja, noojjHHOHKe paccaxcnBajin b cocyzjbi c mopckoh bouoh, 
a caMH cocyubi BbiCTaBjiHJin Ha hpkhh cbct (cojmue hjih cbct ot moiuhoh jiaM- 
nbl HaKajIHBaHHH), HTO CTHMyjIHpOBajIO BbIXOU UepKapHH H3 X03HHHa B BOJiy. 
Mepe3 15 MHH MOJIJIIOCKOB yaajUUIH, a C BblUCJIHBIlIHMHCH JIHHHHKaMH npOH3BO- 
juuih Heo6xojiHMbie onbiTbi. 

ripn npoBeji,eHHH HaOjnoueHnn nnneTKon OTOnpajiH 10—20 uepKapnn ouho- 
ro BHjia h B03pacTa, noMemajin hx b MHKpoaKBapnyM h b TeueHne3 mhh npoBO- 
Uhjih HenpepbiBHyio BnueocbeMKy npn onpeuejieHHOM yBejinneHnn (ot 1 no 32 x 
B 3aBHCHMOCTH OT pa3MepOB UepKapHH). Ha6jIK>aeHH5I C OAHOBpeMeHHOH ci>eM- 
koh BbinojiH5uiH He MeHee 10pa3 ujih jihhhhok ouhoto BHjia h B03pacTa npn 
KaxcaoM yBejinneHnn MHKpocKona. 

nojiyneHHoe H3o6paxceHne 3anHCbiBajiH Ha BHucoMarHHTO(f)OH (Samsung 
VQ-301, VHS) b CTaHjiapraoM TejieBH3HOHHOM pexcHMe — 24 Kaup/c. B uajib- 
HenmeM H3o6paxceHne bbouhjih b nepcoHajibHbin KOMnbiOTep h coxpaHHJiH b 
BH^e (jjaiuia AVI-<j)opMaTa. YKa3aHHbin (JjopMaT no3BOJineT xpaHHTb Bnueon3o6- 
paxceHne nojiHOCTbio 6e3 c^aran h noTepn KaupoB, t. e. coxpaHHTb HCxouHyio 
qacTOTy 3anHCH (24 Kaup/c), hto HeoOxounMO ujih tohhoto oOcueTa BpeMeHHbix 
napaMeTpoB uBnxceHHH jihhhhok. 

Rnn aHajiH3a xapaKTepa ubhxchhh uepKapHH Hcnojib30BajiH nporpaMMy wm 
KOMnbiOTepHOH o6pa6oTKH BHueoH3o6paxceHHH VirtualDub 1.5.2. IlporpaMMa no3- 
BOJIHeT npOH3BOUHTb nOKaupOBblH npOCMOTp (JjHJIbMa, HTO aaeT B03M0XCH0CTb, 3Hafl 

ZUiHTejibHOCTb ouhoto Kaupa (1 c/24 Kaupa = 0.0417 c/Kaup - 0.042 c), oneHb 

TOHHO BblHHCJIHTb UJIHTeJIbHOCTb BHUeOCjjpaTMeHTa no KOJIHHeCTBy KaupOB B HeM. 

^BHraTejibHyio aKTHBHOCTb uepKapnn oueHHBajin no uByM napaMeTpaM: jih- 
HeHHan CKopocTb njiaBaHHH h cooTHomeHHe nepnouoB njiaBaHHH h noKon, ecjrn 
TaKOBbie HMeiOTCH. Bo BpeMH uBHxceHHH jihhhhkh nepeMemaiOTCH jih6o no npn- 
moh, jih6o no uyre OKpyxcHOCTH c noBopoTOM. TaKHM o6pa30M, njiaBaHHe uep¬ 
KapHH MO)KHO OUeHHBaTb KaK no JIHHeHHOH CKOpOCTH, TaK H no yrjIOBOH. OuHa- 
ko, KaK noKa3ajiH HaOjnoueHHH, HanpaBjieHne, uacTOTa h paunyc noBopoTOB 
y Bcex HCCJieuoBaHHbix uepKapnn — BejinuHHbi cjiyuaHHbie, n noaTOMy ymoBan 
CKopocTb njiaBaHHH ua>Ke y ouhoh jihhhhkh b npeuejiax KopoTKoro BpeMeHHoro 
HHTepBajia (HecKOJibKO ceKyuu) MO^ceT cnjibHO H3MeHHTbcn. B otjihhhc ot stoto 
jiHHenHaH CKopocTb — BejiHHHHa 6ojiee nocTOHHHan n He 3aBHCHT ot TpaeK- 
TOpHH UBHXeHHH. ll03T0My ee MOXCHO HCnOJIb30BaTb He TOJIbKO UJIH aHajIH3a 
JIBHraTeJIbHOH aKTHBHOCTH pa3H0B03paCTHbIX uepKapHH OUHOTO BHUa, HO H JXJin 
cpaBHeHHH xapaKTepa nepeMemeHnn jihuhhok pa3Hbix bhuob. 

fljm H3MepeHHH JIHHeHHOH CKOpOCTH nOUCHHTbIBaJIH HHCJIO Ka^pOB (n), 3a 
KOTopoe uepKapHH nepeceKajia KBaupaT H3MepnTejibHon ceTKH (uJiHHa CTopoHbi 
KBaupaTa 1 mm). 3aTeM nojiyueHHoe hhcjio yMHOxcajiH Ha uJiHTejibHOCTb ouhoto 
Kaupa h onpeuejiHjiH TaKHM o6pa30M BpeMH, 3a KOTopoe jiHHHHKa nponjibiBaeT 
1 mm nyra (n x 0.042 = c/mm) hjih, KaK oOpaTHyio BejiHHHHy (l/(n x 0.042)), 
CKopocTb njiaBaHHH b mm/c. ripn otom yunTbiBajiH jinmb uepKapHH, njibiByiunx 
napajuiejibHO ouhoh H3 ctopoh KBaupaTa, t. e. tohho 1 mm no npnMon h nepece- 
Kaiomnx KBaupaT «c xouy» Ha ckopocth n 6e3 ocTaHOBOK (pnc. 2—5). Ha Ham 
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Phc. 2. KHHorpaMMa ubh^kchhh uepKapnii Cryptocotyle lingua juin pacueTa ckopocth ruiaBaHHfl (no- 

HCHeHHH B TeKCTe). 

Bo3pacT uepKapHH 32 h; BpeMB Me>Kay coce^HHMH Ka^paMH 0.042 c (noKa3aH Becb Bnaeopaa); JW HHa cropoHbi 

KBaapaTa ceTKH — 1 mm. u, — uepKapna. 

Fig. 2. The frames of successive stages of cercariae Cryptocotyle lingua movements used for the calcula¬ 
tion of swimming rate. 


Phc. 3. KHHorpaMMa UBHaceHHH uepKapHH Himasthla elongate juin pacueTa ckopocth njiaBaHHH (no- 

HCHeHHH B TeKCTe). 

Bo 3 pacT uepKapHH 12 h; BpeMa Me>Kay coce^HHMH Ka^paMH 0.042 c (noKa 3 aH Becb BHaeopaa); flJiHHa ctopohm 
KBaapaTa ceTKH — 1 mm. 06 o 3 HaHeHHa Te ace, hto h Ha pnc. 2. 

Fig. 3. The frames of successive stages of cercariae Himasthla elongata movements used for the calcula¬ 
tion of swimming rate. 
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Phc. 4. KHHorpaMMa UBHxeHHH uepKapHH Maritrema subdolum jxj ih pacneTa ckopocth njiaBaHHH 

(nOHCHeHHH B TeKCTe). 

Bo3pacT uepKapHH — 2 m; BpeMH Mexay coceaHHMH KaapaMH 0.21 c (noKa3aH Kaxubiii 5-h Kaap BHaeopflaa — 
0.042 x 5 = 0.21 c), aJiHHa ctopohm KBaapaTa cctkh 1 mm. 06o3HaMeHMH Te xe, hto h Ha puc. 2. 

Fig. 4. The frames of successive stages of cercariae Maritrema subdolum movements used for the calcu¬ 
lation of swimming rate. 

B3rjiHA, TaKOM uqtojx H3MepeHH5t HanOojiee npHeMjieM, TaK KaK no3BOjnteT nony- 
HHTb TOHHoe 3HaneHHe ckopocth nnaBaHHH, He 3aBHC5mjee ot pa3roHa, topmo- 
XeHHfl, nOBOpOTOB H T. R. 3t 0, B CBOK) OHep QJXb, JX aeT B03M0X(H0CTb CpaBHHBaTb 
noKa3aTejiH ckopocth pa3Hbix bhuob jihhhhok h UHHaMHKy H3MeHeHH5t 3Toro 
napaMeTpa b TeneHHe xh3hh uepKapHH nccjieuyeMoro BHzta. 

npH onpe^ejieHHH ckopocth nnaBaHHH b KaxuoM cjiynae npoH3BOUHJiH He 
MeHee 10 Ha6jno£eHHH ^jih pa3Hbix 3K3eMnjntpoB jihhhhok ouHoro BHua h no 
nojiyneHHbiM pe3yjibTaTaM bmhhcjihjih cpeuHioio CKopocTb ji bhxcchha uepKapHH 
onpeuejieHHoro B03pacTa. 



Phc. 5. KnHorpaMMa ^BHxeHHH uepKapHH Cercaria parvicaudata zuih pacneTa ckopocth rniaBaHHH 

(nOHCHeHHH B TeKCTe). 

06o3HaMeHHH Te xe, mto h Ha puc. 4. 

Fig. 5. The frames of successive stages of cercariae Cercaria parvicaudata movements used for the cal¬ 
culation of swimming rate. 
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Bee Ha6jiioaeHHfl BbinojiHHJin npn TeMnepaType boum 15 °C h cojichocth 
24 %o, npH MHHHMajIbHO B03M0HCH0H UJIH BH3yajIbHbIX Ha6jHOUeHHH H BH£eO- 
CbeMKH HpKOCTH HCTOHHHKa OCBeiUeHHH, paBHOH 25 kjx / u 2 (650 JTk). 


PE3YJIbTATbI 

XapaKTep njiaBaH hh. L(epKapnn Cryptocotyle lingua nocjie Bbixoua 
H3 MOJiJiiocKa 3HeprHMHO njiaBaiOT. Ilpouecc hx UBnxceHHH moxcho pa36nTb Ha 
JXB3. nepeuyioiunxcH nepnoua, aKTHBHbin n naccHBHbin. B xoue nepBoro JiHHHHKa 
aKTHBHO pa6oTaeT xboctom, hto oOecnennBaeT ee nocTynaTejibHoe UBnxceHne 
Bnepeu. Bo BpeMH BToporo OHa 3aMnpaeT n b TaKOM coctohhhh napnT b bo ue, 
Me^JieHHO onycKancb bhh3. 3aTeM Becb npouecc noBTopneTCH. 

B TeneHHe nepBbix 30 mhh nocjie Bbixoua H3 MOJiJiiocKa UJiHTejibHOCTH aKTHB- 
Horo h naccHBHoro nepnouoB y jihhhhok C. lingua npHMepHO ounHaKOBbi h 
b cpe^HeM paBHbi 2—3 c. Hepe3 1 h 3HaneHHH othx noKa3aTejien coeraBJiHiOT 
cooTBeTCTBeHHO 2—3 h 3—4 c, nepe3 3 h — 1—2 h 4—6 c, nepe3 6h — 1—2 
h 8—12 c, a cnycTfl 12 h — 0.5—1 n 10—20 c. Hepe3 15 h nepno jx aKTHBHO- 
ro njiaBaHHH cocTaBJineT 0.5—1 c, a napeHHH 20—30 c n 6ojiee. Pe3Kan CMe- 
Ha ocBemeHHOCTH (3HanHTejibHoe ycnneHne hjih ocjia6jieHHe) b nepBbin mo- 
MeHT (0.5—1 c) CTHMyjiHpyeT nepexou ot naccHBHoro napeHHH k aKTHBHOMy 
njiaBaHHio, ouraKO nepe3 HecKOJibKO ceKyHU xapaKTepHoe ujih jihhhhkh jx aH- 
Horo B03pacTa cooTHomeHne aKTHBHoro h naccHBHoro nepnouoB BOCCTaHaB- 
JiHBaeTCfl. npn naccHBHOM napeHHH b TOJiiue boum jihhhhkh C. lingua npn- 
HHMaiOT oco6yK) no3y noKon. Ilpn 3tom hx xboct H3orHyT, Teno npHHHMaeT 
(J)opMy jioxcKy h pacnojiaraeTcn no jx yrjioM 80—90° k XBOCTy (pnc. 6, cm. bkji.). 
Bo BpeMH napeHHH ocb Tejia uepKapnn MOxceT pacnojiaraTbcn no-pa3HOMy, 
ho name — b ropH30HTajibHon njiocKOCTH. CKopocTb oce/iaHHH b naccnB- 
hom nepnoue cocTaBJineT 0.5—1 mm/c. HanpaBjunoman UBnxceHHH jthhhhok 
C. lingua bo BpeMH njiaBaHHH jih6o npHMOJiHHeHHa, jih6o npoxounT no jx yre 

OKpyHCHOCTH C pa^HyCOM OT HeCKOJlbKHX MHJIJIHMeTpOB JX O HeCKOJlbKHX CaH- 
THMeTpOB. 

FIjiaBaHHe uepKapnn Himasthla elongata nepnounnecKH npepbiBaeTCH kopot- 
KHMH OCTaHOBKaMH, BO BpeMH KOTOpbIX JIHHHHKa pe3KO BblTHTHBaeTCH B UJIHHy, 
npeKpamaeT pa6oTaTb xboctom h, H3rn6aH Tejio, nocTOHHHO H3MeHHeT nojioxce- 
HHe nepeuHero KOHua, KaK 6bi CKaHnpyn npocTpaHCTBO nepeu co6oh (pnc. 7, 
cm. bkji.). HaH6ojibmaH nacTOTa ocTaHOBOK OTMenaeTCH b nepBbie 10—15 mhh 
hch3hh uepKapnn bo BHeuiHeH epeue. B 3tot nepnou ohh nponcxouHT nepe3 
Ka>KAbie 10—15 c njiaBaHHH. ripouojixcHTejibHOCTb ocTaHOBOK 1—2 c. FIo3Hce cjiy- 
nan npeKpameHHH jx bhhcchhh CTaHOBHTC h euHHHHHbiMH h uepKapnn njiaBaiOT 
npaKTHnecKH HenpepbiBHO. fljiHTejibHOCTb ocTaHOBOK coKpamaeTCH jxo 0.5—1 c, 
h 3anacTyio b otot nepnou jihhhhkh Jinnib nepecTaiOT pa6oTaTb xboctom, He Bbi- 
THTHBancb b UJiHHy. B npouecce njiaBaHHH uepKapHH nepeMeiuaiOTCH jih6o no 
npHMOH, jih6o no uyre 6ojibuioro (u cchtkh MHJUiHMeTpOB) paunyca. Tlpn koh- 
TaKTe c noBepXHOCTbio cocyua b 2—5 % cjiynaeB jihhhhkh npHKpenjiniOTCH k 
Hen h nepexouHT k noji3aHHio, Hcnojib3yn poTOByio h 6piouiHyK) npncocKH. 
X(jiHTejibHOCTb noji3aHHH cocTaBJineT 1—3 c. 

Hepe3 20—24 h xapaKTep ubhhcchhh uepKapnn H. elongata H3MeHHeTCH. Jln- 
hhhkh pacnojiaraiOTCH y UHa, njiaBaHne no npnMon OTMenaeTCH peuKO, b ochob- 
hom uepKapnn jih6o BpaiuaiOTCH Ha MecTe, jih6o nepeMeiuaiOTCH no uyre Ma- 
jioto paunyca (1—5 mm). nepnounnecKH ohh nepexouHT k noji3aHHio no UHy, 
npnKpenjiHHCb nonepeMeHHO potoboh n OpiouiHon npncocKaMH k cy6cTpaTy. 


211 



K cm. B. B. npoKocj)beea } c. 211 



Phc. 6 . Ilo3a noKOfl uepKapHH Cryptocotyle lingua bo BpeMH napeHHH b TOJime boam. 
mu, — Tejio uepKapHH, jlu, — xboct uepKapnn. 

Fig. 6. The resting posture of Cryptocotyle lingua cercaria. 
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Phc. 7. riepexon uepKapHH Himasthla elongata ot aKTHBHOH <j)a3bi HBH>KeHHfl k naccHBHOH (noncHe- 

HHH B TeKCTe). 

06 o 3 HaMeHHH Te ace, mto h Ha puc. 6 . 

Fig. 7. Transition of cercaria Himasthla elongata from active movement to passive floating. 








llpo^oji^cHTejibHOCTb noji3aHHH cocTaBJiHeT 2—10 c. Hepe3 26 h uepKapnn jiexcaT 
Ha £He, cjia6o meBejin xboctom h BbiTHHyB Tejio. 

UepKapnn Maritrema subdolum h Cercaria parvicaudata njiaBaK)T npaKTnne- 
ckh HenpepbiBHO. OcraHOBKn, ecjiH h HMeiOT MecTO, to KpaHHe peuKn (1 pa3 
b 5—15 mhh) h Henpo^ojixcHTejibHbi (0.5—1 c). Bo BpeMH ocTaHOBKH jihhhhkh 
npeKpamaK)T paOoiaTb xboctom, cjierKa BbirarnBaiOT Tejio, MoryT Ha mthobchhc 
npHKpenHTbCM k cyOcTpaTy, ho noji3aHnn no HeMy He nponcxounT. TpaeKTopnn 
njiaBaHHH uepKapnn M. subdolum n C. parvicaudata TaKan ace, Kax h y 77. elonga- 
ta — jth6o no npnMon, jih6o no uyre Sojibinoro paunyca (uecnTKn MnjmnMeT- 
poB). no Mepe CTapeHHH nepe3 16—18 n uepKapnn nepecraiOT njiaBaTb n onyc- 
KaTbCH Ha jx HO. 

MexaHH3M njiaBaHHH. MexaHH3M UBnaceHnn y uepKapnn n3yneHHbix 
BnuoB npnHunnnajibHO ounHaKOB (pnc. 7; 8; 9, 10, 11, cm. bkji.; 12). Bo BpeMH 
njiaBaHnn jinnnHKn cxcnMaiOT Tejio n n3rn6aiOT ero TaK, hto uop3ajibHan cto- 
poHa cTaHOBnTCH BbinyKjion, a BeHTpajibHan — BorayTon (pnc. 7, 7; 9, 14 ; 
10, i>— 7; 11, 75; 12, /). npn otom xboct nournSaeTCH Ha BeHTpanbHyio CTopo- 
Hy, ero npoKCHMajibHbin ynacTOK pacnojiaraeTcn non yrjiOM okojio 90° k npo- 
UOJibHon ocn Tejia jinnnHKn, a cpeuHnn n oco6eHHO uncTajibHbin — 30—90° 
(pnc. 7, 1—4 ; 9, 8—14; 10, E—l , 2; 11, 72, 13). Bo BpeMH pa6o™ XBOcra npo- 
ncxounT ero KOJieOaHne b jiaTepajibHon njiocKOCTn. Ilpn OTKJiOHeHnn npoKcn- 
MajibHon nacTn XBOCTa b CTopoHy 3a Hen c hckotopbim ono3#aHneM cjieuyiOT 
cpeuHnn n c eme OojibinnM OTCTaBaHneM uncTajibHan ero nacm. Erue uo Toro, 
KaK KOHnnK XBOCTa nepeceneT ocb Tejia uepKapnn nponcxounT pe3Koe OTKJiOHe- 
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Phc. 8. KHHorpaMMa oco6chhocth iuiaBaHHH h padorbi XBOcra uepKapHH Cryptocotyle lingua (noac- 

HeHHH b reKcre). 

06o3HaneHHfl Te xe, hto h Ha pnc. 2, 6. 

Fig. 8. The frames showing the tail undulations during the swimming of Cryptocotyle lingua cercaria. 
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Phc. 9. KHHorpaMMa oco6eHHOCTH ruiaBaHHH h pa6oTbi XBocia uepicapHH Himasthla elongata (noac- 

HeHHfl B TeKCTe). 

06o3HaqeHHa Te xe, hto h Ha puc. 6. 

Fig. 9. The frames showing the tail undulations during the swimming of Himasthla elongata cercaria. 
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Phc. 10. KwHorpaMMa oco 6 chhocth njiaBaHHfl 
h pa 6 oTbi XBOda uepKapHH Maritrema subdo - 
lum (noflCHeHHH b TeKCTe). 

A ~ KHHorpaMMa ruiaBaHMa; B — nonoxceHne Tejia m 
xBocTa b npouecce ruiaBaHMH. OcTajibHbie o6o3Hane- 
HHH Te ace, hto w Ha pHc. 6. 

Fig. 10. The frames showing the tail undula¬ 
tions during the swimming of Maritrema sub- 
dolum cercaria. 
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Phc. 11 . KuHorpaMMa oco 6 chhocth rmaBaHHfl h pa 6 oTbi XBOCTa uepKapHH Cercaria parvicaudata 

(noflCHeHHH b TeKCTe). 

06o3HaneHHH Te xe, hto h Ha puc. 6. 

Fig. 11. The frames showing the tail undulations during the swimming of Cercaria parvicaudata cercaria. 



Hue npoKCHMajibHoro ynacTKa XBOCTa b npoTHBonojioxtHyio CTopoHy. B more 
npn o^HOCTopoHHeM yuape xboct onncbiBaeT C-o6pa3Hyio (J)nrypy (pnc. 8, 7; 
9, 2, 13; 10, A—10 , E—l ; 11, <?, 13; 12, A). Tlpn otkjiohchhh b oOpaTHyio cto- 
poHy nojiynaeTCH Taxan xce C-o6pa3Han (jjnrypa, ho pacnojioxceHHan 3epKajibHO 
no OTHomeHHK) k nepBOH. IIocKOJibKy bo BpeMH paOoTbi xboct nocTOHHHO yHuy- 
jinpyeT b JiaTepajibHon njiocKOCTH, to npn B3nnme cBepxy hjih cHH3y co3uaeTCH 
BneHaTJieHne, hto oh onncbiBaeT cjjnrypy, nouoOHyio 6ojiee hjih MeHee bhth- 
HyTOH uH(J)pe 8 h pacnojioxceHHyio b njiocKOCTH, napajmejibHOH (JjpoHTajibHOH 
njiocKOCTH Tejia uepKapHH. OuHaKO peajibHO TpaeKTOpHH, onncbiBaeMan xboc- 
tom bo BpeMH ero paOoTbi, OKa3biBaeTcn 3HaHHTejibHO cjioxcHee. Tlpn B3rjume 
c6oKy bhuho, hto jiaTepajibHbie KOJie6aHHH coBepmaiOT jinuib npoKCHMajibHbin 
OTueji XBOCTa, a ero cpeuHHH h ocoSeHHO kohucboh oTuejibi onncbiBaiOT uiTono- 
poo6pa3Hyio (jjnrypy (pnc. 8, 8 , 77, 12; 9, 3, 4 , 6 , 77, 72, 14; 10, E—2; 11, 14; 
12, E , 7“). TaKHM o6pa30M, yHuyjinpyioiuHe KOJieSaHHH npoKCHMajibHOH nac™ 
XBOCTa npHBO^HT K TOMy, HTO B UeJIOM XBOCT paOOTaeT, KaK ApXHMeflOB BHHT 
HJIH UIHeK. npn 3T0M BeKTOp J \BHXCCHHH UepKapHH npOXOflHT BflOJIb OCH uiHeKa, 
a nocKOJibKy 3Ta ocb, KaK npaBHjio, pacnojioxceHa no jx yrjiOM MeHee 90° k npo- 
UOJIbHOH OCH Tejia JIHHHHKH, TO XCHBOTHOe njIbIBeT 3ajJHe-flOpcaJIbHbIM OTJiejIOM 
Tejia Bnepejt (pnc. 12, /, ff). B npouecce yuayjiHUHH b momcht pe3KOH nepe- 
6pocKH npoKCHMajibHoro ynacTKa XBOCTa nponcxouHT oTKjiOHeHne Tejia uepKa¬ 
pHH b npoTHBonojioxcHyio CTopoHy. B pe3yjibTaTe bo BpeMH pa6o™ XBOCTa Tejio 
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A — bhzi cHM3y; E — bha C3azm; r — bha c6oky; — H3MeHeHHe nojioaceHHH Tejia uepKapHH bo BpeMH ^bh^kchhh. 
Hd — HanpaBJieHHe ^bh^cchhb. OcTajibHbie o6o3HaueHHH Te ^ce, hto h Ha pnc. 6. 


Fig. 12. Generalized diagram illustrating the movement of cercariae. 
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HcnbiTbiBaeT nocTOHHHbie KOJie6aHH4 BOKpyr BeKTopa ^BHXceHHH, h TpaeKTOpHH 
njiaBaHHH 0Ka3biBaeTC4 6 jih3koh k cnHycon^e, xot h caMO HanpaBJieHHe nepeMe- 
meHHH nocTOHHHbiM (np^Man hjih nyra 6ojibuioro pa^nyca) (pnc. 12, JJ). 

CKOpOCTb IIJiaBaHHH. B03paCTHa5I ,ZJHHaMHKa H3MeHeHH4 CKOPOCTH njia- 
BaHHH uepKapHH HCCJie^OBaHHbix bh^ob npHBe^eHa Ha pnc. 13. JlHHeHHan cko- 
pocTb njiaBaHHH uepKapHH C. lingua b TeneHne xch3hh CHHxcaeTcn h cocTaBJin- 
eT COOTBeTCTBeHHO 4.8 mm/C (2 4 XCH3HH) (pHC. 13, A) H 2.8 MM/c (34 4 XCH3- 
hh). Hepe3 36 4 no^aBJunomee GojibiiiHHCTBO uepKapnn npeKpamaeT uBHxceHHe 
h oce^aeT Ha uho cocyua. OuHaKO HeoSxounMO 3aMeTHTb, hto CKopocTb njiaBa- 
hhh jihhhhok C. lingua HannHaeT 3aMeTHO CHHxcaTbCH jiHnib 4epe3 24 4 nocjie 
Bbixo^a bo BHeiHHKno cpeuy, a HanGojiee 3Ha4HTejibH0 3a 2—4 4 no noTepn cno- 
co6hocth k njiaBaHHK) h oceuaHHio Ha jx ho. 

CKopocTb njiaBaHHK uepKapnn H . elongata cpa3y nocjie Bbixoua b Bouy co- 
CTaBJineT 2.4 mm/c h c B03pacT0M njiaBHO CHnxtaeTcn. Ilpn otom jinHenHoe chh- 
xceHHe CKopocTH njiaBaHHH jihhhhok H. elongata no Mepe CTapeHnn HMeeT MecTO 
jiHiiib b nepBbie 24 4 xch3hh, a no3UHee npouecc npHHHMaeT 3KcnoHeHunajib- 
HbiH xapaKTep (pnc. 13, E ). 

B nepBbie 4acbi xch3hh bo BHenmen cpeue ckopocth njiaBaHnn jih4hhok 
M. subdolum h C. parvicaudata MaKCHMajibHbi (pnc. 13, B , /). 3aieM 4epe3 4 4 
UJin M. subdolum n 4epe3 4—8 4 ujih C. parvicaudata ckopocth rniaBaHnn uep- 
KapHH 3aMeTHO CHHxcaioTCH. B ^ajibHewmeM, b nepnou 4—14 4 ujih M. subdolum 
h 8—14 4 uj in C. parvicaudata , naueHne ckopocth iuiaBaHHH 3aMeujineTC5i, h OHa 
jih6o CTa6HJiH3HpyeTCH (C. parvicaudata) (pnc. 13, /), jim6o mc^jichho CHnxcaeT- 
C4 no JiHHeHHOMy 3aKOHy (M. subdolum) (pnc. 13, B ). Hepe3 14 4 nponcxounT 
Gbicipoe naueHne ckopocth rniaBaHnn h 4epe3 18 4acoB uepKapnn npeKpamaioT 
njiaBaTb h oceuaioT Ha uho. 


OBCY^HEHME 

XapaKTep njiaBaHHH. IIpoBeueHHbie Ha6jnoueHHH noKa3ajiH, 4 to jihhhh- 
kh C. lingua oSjiauaiOT BbipaxceHHbiM uncKpeTHbiM THnoM rniaBaHnn, M. subdo¬ 
lum h C. parvicaudata nepeMemaiOTcn HenpepbiBHO, a uepKapnn H. elongata 3a- 
HHMaiOT npoMexcyT04Hoe nojioxceHne, TaK KaK, xoth h cnocoSHbi k KpaTKOBpe- 
MeHHOMy npeKpameHHio abhxcchhh, napnTb b TOJiiue boum He MoryT. YKa3aHHbie 
pa3JiH4H4 b xapaKTepe rniaBaHnn uepKapnn KaK Hejib3 h Jiynme cooTBeTCTByiOT 
oco6eHHOCT4M 6 hojiothh xcHBOTHbix-xo3neB, KOTopbix ohh 3apax<:aK)T. 

J1H4HHKH C. lingua HHBa3HpyiOT MOJIOUb pbl6, KOTOpaH o6bI4HO ^epXCHTCH Ha 
jiHTopajm b BepxHHx h cpeuHnx Han6ojiee nporpeTbix cjiohx boum. Flo HaiiiHM 
Ha6jno^eHH5iM, 3 th uepKapnn oSjiaaaiOT hctko BbipaxceHHon nojioxcnTejibHon 
4)OTopeaKUHeH, o6ecne4HBaK>men jiH4HHKaM nouteM hmchho b 3th ynacTKH. 
JX Jin noBbimeHHH BeponTHOCTH BCTpenn c xo3hhhom h ero 3apaxceHH4 uepKapHH 
TOJixcHa nocTOHHHO HaxoziHTbCH b 3toh 30He, 4 to MOxceT o6ecne4HBaTbC4 ee no- 
CT04HH0H ^BHraTeJIbHOH aKTHBHOCTbK). O^HaKO n 0 ^ 06 HbIH XapaKTep nJiaBaHHH 
CB43aH C 6bICTpOH TpaTOH TJIHKOTeHa H COOTBeTCTBeHHO C COKpameHHeM CpOKOB 
XCH3HH 3H^OTpO(|)HOH JIH4HHKH. H30eXCaTb 3TOTO II,epKapH5IM C. lingua n03B0JI4- 
eT ^HCKpeTHbiil xapaKTep njiaBaHHH, 6jiarozi,apH KorapoMy CTaHOBHTcn bo3moxc- 
HbiM 3KOHOMHoe pacxo^OBaHHe orpaHH4eHHbix 3HepreTH4ecKHx pecypcoB jih- 
4hhkh. Hey^HBHTejibHO, 4 to uepKapnn C. lingua hmciot HanGojibrnyio npo^oji- 

XCHTeJIbHOCTb XCH3HH Cpe^H HCCJieaOBaHHblX HaMH JIH4HH0K. 

JXjw uepKapHH M. subdolum CKJiaabiBaeTCH npoTHBonojioxcHan KapTHHa. 
3 th jihhhhkh 3apaxcaiOT jiHTopajibHbix pa4K0B-raMMapH^, o6HTaiomHx y ^Ha. 
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Pmc. 13. Bo3pacTHan HHHaMHKa ckopocth rniaBamm M3yHeHHbix uepKapMH. 

A — Cryptocotyle lingua, E — Himasthla elongata, B — Maritrema subdolum, F — Cercaria parvicaudata. 

Fig. 13. The age dynamics of swimming rates of cercariae studied. 
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Ilo HaiiiHM Ha6jiiO£eHHflM, c noBbimeHHeM ocBemeHHOcra h TeMnepaTypbi boum 
aM(})Hnoubi KOHijeHTpHpyioTCfl b 3aTeHeHHbix ynacTKax uHa h npoHBjinioT mh- 
HHMajIbHyiO aBHraTejlbHyiO aKTHBHOCTb. ConeTaHHe CyTOHHbIX MaKCHMyMOB HH- 
cojihuhh h TeMnepaTypbi boum npnxouHTCH Ha uHeBHbie nacbi h b HanGojib- 
men CTeneHH peajiH3yeTCH bo BpeMH otjihbb b jiHTopajibHbix jiyxnuax. Hmchho 
b 3tot nepnou OTMenaeTCH nine smhcchh uepKapHH M. subdolum (npoKO^beB, 
1990), a HajiHnne y hhx OTpnuaTejibHOH $oto- h nojioxHTejibHon reopeaKUHH 
(npoKO^beB, 1997, 2003) cnocoOcTByeT ObiCTpoMy nonauaHHio jihhhhok b pan- 
oh CKonjieHHH panKOB. Ohcbhuho, hto b 3thx ycjiOBHHX ujih uepKapHH M. sub¬ 
dolum Ba^KHa He CTOJIbKO 3KOHOMHH 3HepTeTH4eCKHX pecypCOB, CKOJIbKO B03- 
MOXCHOCTb MaKCHMaJIbHO GbICTpO nOnaCTb B 30Hy B03M0^KH0H BCTpeHH C X03HH- 
HOM. C npHJIHBOM BepOHTHOCTb KOHTBKTa C TaMMapyCOM pe3KO CHHXCaeTCH 3a 
cneT CMbiBa jihhhhok b myOoKOBOUHbie ynacTKH h paccenBaHHH aMcjmnou no 
3ajiHTOMy ynacTKy jiHTopajin. 

UepKapHH H. elongata h C. parvicaudata 3apa^KaiOT JiHTopajibHbix mojuiio- 
ckob, npeHMymecTBeHHO npnKpenjieHHbix k rpymy UBycTBopoK (mhuhh h up.), 
KOHUeHTpaUHH KOTOpbIX Ha JIHTOpajIH o6bIHHO UOCTaTOHHO BbICOKa. JXnn 3THX 
jihhhhok aKTyajibHO MaKCHMajibHO paccenTbCH no OnoTony, a He KOHueHTpHpo- 
BaTbCH b onpeuejieHHOM ynacTKe hjih yuepxHBaTbcn b BepxHeM cjioe boum. He- 
npepbiBHoe njiaBaHHe KaK pa3 h cnocoGcTByeT MaKCHMajibHOH uncnepcHH 3thx 
UepKapHH. KpaTKOBpeMeHHbie ocTaHOBKH jihhhhok H. elongata Bpnu jih moxcho 
paccMaTpHBaTb KaK 3JieMeHT uncKpeTHoro uBHxeHHH, TaK KaK ohh cjihiukom 
kopotkh h HanOojiee BbipaxceHbi jiniiib b nepBbie MHHyTbi >kh3hh bo BHeiimeH 
cpeue. 

MexaHH3M njiaBaHHH. npn onncaHHH TpaeKTOpHH pa6oTbi xBOCTa uep¬ 
KapHH oGbiHHO yKa3biBaeTCH, hto oh yHuynnpyeT jiniiib b jiaTepajibHOH njiocKO- 
cth, onncbiBan (fmrypy, nouoGHyio unc^pe 8 (THHeuHHCKan, 1968; Chapman, 
Wilson, 1973; TajiaKTHOHOB, UoOpoBOJibCKHH, 1998, h up.)* no-BHUHMOMy, aB- 
Topbi jih6o orpaHHHHBajiHCb npocTbiM BH3yajibHbiM HaGjnoueHHeM, jih6o HaGjno- 
ueHneM b He CTaHuapTHbix ycjiOBHHX, HanpHMep, npn noHHxeHHbix TeMnepaTy- 
pax (5 °C) (Chapman, Wilson, 1973). Ohcbhuho, hto b 3tom cjiynae TpyuHO no- 
jiynHTb peajibHyio KapTHHy. TaK, no HaiiiHM uaHHbiM, yxe npn TeMnepaType 5 °C 
CKOpocTb ubhxcchhh uepKapHH pe3KO CHH^aeTCH, a npn 3 °C njiaBaHHe BOo6iue 
npeKpaiuaeTCH. npn Ha6jnoueHHH b HopMajibHbix ycjiOBHHX c Hcnojib30BaHHeM 
BepTHKajibHoro 6oKca (pnc. 1) h Gokoboh BHueocbeMKH TpaeKTopnn ubhhcchhh 
«CTaHuapTHoro» XBOCTa (uJiHHa opraHa He cjiHmKOM cnjibHO OTjiHHaeTCH ot ujih- 
Hbi Tejia h OTcyTCTByioT (jjypKH) OKa3biBaeTCH ropa3uo cjioxcHee (pnc. 12, A—B ). 

B xoue Hamero nccjieuoBaHHH BbiHCHHJiocb, hto TpaeKTOpHH ubhhcchhh uep¬ 
KapHH bo BpeMH njiaBaHHH oneHb pa3HOo6pa3Ha: jihhhhkh Moiyr njibiTb no npn- 
moh, no uyre pa3Horo paunyca, c pe3KHMH noBopOTaMH Ha pa3JiHHHbin yroji. 
n03T0My npH OnpeuejieHHH CKOpOCTH UBH>KeHHH JIHHHHOK MbI H3MepHJIH jih- 
HeHHyiO CKOpOCTb Ha KOpOTKOM npHMOJIHHCHHOM OTpe3Ke. Hy^KHO OTMeTHTb, 
hto He Bee HCCJieuoBaTejiH Hcnojib3yiOT nouoOHbin mctou onpeuejieHHH cko- 
pocTH uBH^eHHH uepKapHH. TaK, Kpocc h up. (Cross et al., 2001) c noMOiubio 
BHueocT>eMKH onpeuejiHJiH CKOpocTb njiaBaHHH C. lingua Ha OTpe3Ke 50 mm. Ou- 
HaKO, KaK noKa3biBaiOT Hamn HaOjnoueHHH, npn npeouojieHHH CTOJib Gojibmon 
UHCTaHUHH TpaeKTOpHH UBHXCeHHH UepKapHH HeH36eXHO HeOUHOKpaTHO OTKJIO- 
HHJiaCb OT npHMOJIHHeHHOH, XOTH nepepaCHeT npOH3BOUHJICH Ha 50-MHJIJIHMeT- 
poBbiH OTpe30K npHMOH. Hmchho nosTOMy, KaK HaM npeucTaBJineTCH, cpeuHHH 
MaKCHMajibHan CKOpocTb ubh^kchhh jihhhhok C. lingua , onpeuejieHHan Kpocc 
h up. (Cross et al., 2001), cocTaBHJia Bcero 1.2 mm/c, Torua KaK, no HaiiiHM uaH- 
HbiM, MaKCHMajibHan UHHeHHan CKOpocTb b 4 pa3a Bbime h paBHa 4.8 mm/c 
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(pnc. 13, A). Ha Ham B3num, TOJibKo ucnojib30BaHue napaMeTpa jihhchhoh cko- 
pocTH no3BOJiueT nojiyuuTb a^eKBaTHoe npe^CTaBjieHue o ckopocth nepeMeme- 
hhh uepKapuu. 

CKopocTb nuaBaHHH. CpaBHeHue CKopocTeu njiaBaHHH H3yneHHbix nep- 
Kapuu noKa3biBaeT, hto b nejioM 6ojiee KpynHbie jihhhhkh njiaBaiOT SbiCTpee 
(cm. TaSjiuuy; puc. 13). O^HaKo 3Ta oco6eHHOCTb He aScojnoraa. Tax, CKopocTb 
njiaBaHHu nepKapnn C. lingua b 2—3 Bbirne, ueM jihhhhok H. elongata , xoth no- 
cjie^Hue 3HauuTejibH0 KpynHee. O^HaKO h>okho noMHHTb, hto nepKapHH C. lin¬ 
gua 6ojibinyio uacTb xh3hh HaxojwTcn b HenojiBHXHOM coctohhhh, oneHb mqjx - 
jieHHo onycKaucb bhh3. Pe3KHH phbok no3BOJiueT hm 3a kopotkhh npoMexyTOK 
BpeMeHH noOTHTbeu BBepx, a 3aTeM cnoKOHHO napHTb b ranine bo^m 3a cneT 
KpynHoro XBocTa, CHa6xceHHoro njiaBaTejibHOH MeM6paHou. EbiCTpbiH h kopot¬ 
khh «cnypT» b coueTaHHH c zuiHTejibHbiM napeHHeM jxbqt B03MoxcHOCTb uepKa- 
puuM C. lingua c MHHHMajibHbiMH SHepreTHuecKHMH 3aTpaTaMH y^epxcHBaTbeu 
b BepxHHx cjioux Bo^bi. He cjiyuaHHO CKopocTb njiaBaHuu jihhhhok C. lingua 
OTHTejibHoe BpeMH npaKTHnecKH He H3MeHueTCu, a 3aTeM pe3K0 na^aeT jxo Hyjin 
(pnc. 13, A). B OTjiHune ot C. lingua jihhhhkh H. elongata njiaBaiOT npaKTHnecKH 
HenpepbiBHO. OTHocmejibHO 6ojiee MejuieHHoe ^BPOKeHue no3BOJineT hm 3koho- 
MHTb 3HepreTHuecKHe pecypcbi h 3a cneT 3Toro jiojibine HaxoaHTbcn «Ha njiaBy». 
HecMOTpu Ha 3to CKopocTb njiaBaHHu jihhhhok nocTOUHHO CHH^xaeTCu no Mepe 
hx CTapeHHU (puc. 13, E ). 

Ckopocth njiaBaHHH uepKapHH M. subdolum h C. parvicaudata npaKTHnecKH 
paBHbi (pnc. 13, B , T). npH 3 tom jihhhhkh M. subdolum Mejibue, ueM C. parvi¬ 
caudata (cm. TaSjiuuy), t. e. OTHOCHTejibHan CKopocTb nepeMemeHHU nepKapHH 
nepBoro bhjxs . OKa3biBaeTcn Bbirne, ueM BToporo. Bbirne Mbi OTMenanH, hto jih- 
HHHKaM M. subdolum jura oSecneueHHu npouecca 3apaxeHHH hcoSxojihmo MaK- 
CHManbHO 6biCTpo nonacTb b MecTa CKonjieHHu raMMapnju B peajibHbix ycjio- 
bhux pacnpe^ejieHHe pauKOB no SnoTony oneHb h3mchhhbo. B cojmenHbiH 
noji^eHb oho hocht nnTHHCTbiH xapaKTep 3a cneT KOHijeHTpauHH aMC^mnoji b 3a- 
TeHeHHbix npn^OHHbix ynacTKax. B cyMepKH hjih b nacMypHyio norojiy raM- 
Mapycbi b CHjiy bmcokoh hojibhxhocth 6ojiee hjih MeHee paBHOMepHo pac- 
ceHBaiOTCH no 6ojibinon njiomajm. OjiHaKo bo Bcex cjiynanx BbicoKan CKopocTb 
njiaBaHHn jx axe 3a cneT ycKopeHHoro pacxojia 3HepreTnnecKHX pecypcoB cy- 
mecTBeHHO noBbiinaeT BeponTHOCTb KOHTaKTa nepKapnn M. subdolum c xo3hh- 
hom. JIhhhhkh jih6o SbiCTpo nonanaiOT b paHOH CKonjieHHH aM(J)Hnon, jih6o 
ycneBaiOT 3a OTHocmejibHO kopotkhh npoMexyTOK BpeMeHH CKaHHpoBaTb 3Ha- 
HHTejibHyio njioinajib, hto yBejiHHHBaeT rnaHCbi Ha BCTpeny c BbicoKononBHX- 
HblM paHKOM. 

UepKapHH C. parvicaudata, KaK h H . elongata , HanpoTHB, 3apa>KaiOT b ochob- 
HOM HenOJlBH>KHbIX X03HCB (mHJXHH). HpH 3TOM CaMO 3apa>KeHHe npOHCXOJIHT 
naccHBHbiM nyieM 3a cneT nonajxaHHH uepKapnn b MaHTHHHyio nojiocTb mojuho- 
CKa nepe3 bboahoh chcJioh c TOKaMH Bojibi. HenpepbiBHocTb jxbhxcchhh cnoco6- 
CTByeT jiHcnepcHH jihhhhok no MaKCHManbHOH njioinajiH, a HeBbicoKan cko- 
pocTb — 3kohomhh OHepreTHnecKHx pecypcoB h npojiOHrnpoBaHHio cnoco6Ho- 
cth k aKTHBHOMy njiaBaHHK). Bee 3to b KOHenHOM cneie yBejinnuBaeT ycnex 
3apaxceHHn BToporo npoMexyTonHoro xo3UHHa. 

ConocTaBjieHne ckopocth njiaBaHHn H3yneHHbix nepKapHH (pnc. 13) c hx 
M op4)OJiorHnecKHMH xapaKTepHCTHKaMH (cm. TaSjiHny) no3BOJineT cjiejiaTb Bbi- 
BO JX , HTO CKOpOCTb njiaBaHHH JIHHHHOK B 3HaHHTejIbHOH Mepe 3aBHCHT He TOJIbKO 
ot aScojnoTHbix, ho h ot oTHocHTejibHbix pa3MepoB hx jioKOMOTopHoro opraHa. 
Tax, juiHHa XBOCTa nepKapHH C. lingua b 1.5—2 pa3a 6ojibine juihhh hx Tejia. 
3 th xe nepKapHH o6jiajiaiOT h HanSojibineH CKopocTbio njiaBaHHn. A6 cojhot- 
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Hbie pa3Mepbi XBOCTa y uepxapHH H. elongata cyiuecTBeHHO 6ojibine, ueM y jih- 
hhhok C. lingua , ouHaxo, b otjihhhc ot nocjieuHero BHua zuiHHa XBOCTa y uep¬ 
KapHH H. elongata npaKTHHecKH paBHa uJiHHe Tejia. Cootbctctbchho CKopocTb 
njiaBaHHH uepxapnn H. elongata HH^ce, ueM C. lingua. Pa3Mepbi Tejia y uepxapHH 
C. parvicaudata 6ojibiue, ueM y C. lingua. Ilpn 3 tom jumna XBOCTa y jihhhhok 
C. parvicaudata He TOJibKO MeHbine, neM y uepKapHH C. lingua , ho h Ha 25—30 % 
MeHbine ujihhm coOctbchhoto Tejia. He cjiyuaiiHO, hto CKopocTb njiaBaHHH uep¬ 
KapHH C. parvicaudata OKa3ajiacb oueHb hh3koh h npaxTHuecKH paBHOH cko- 
Pocth njiaBaHHH caMHX MHHHaTiopHbix H3 HccjieuoBaHHbix jihhhhok — M. sub- 
dolum. 

B 3aKjnoHeHHe hco6xouhmo oOparaTb BHHMaHHe Ha cjieuyiomee oOcToarejib- 
ctbo. nocjie npeKpameHHH njiaBaHHH h oceuaHHH Ha u ho Bee H3yueHHbie uepKa¬ 
pHH nornOaiOT He cpa3y, a eiue onpeueJieHHoe BpeMH (ot 1 uo 15 h b 3aBHCHMO- 
CTH OT BHUa) nOUaiOT npH3HaKH >KH3HH. H 0 U 06 H 0 e 06 CT 0 HTeJIbCTB 0 nOUTBep^K- 

uaeT MHeHne para aBTopoB (najibM, 1967; rHHeuHHCKan, 1968; Galaktionov, 
Dobrovolskij, 2003) o tom, hto SHeprerauecKHe 3anacbi uepxapnH cocpeuoTO- 
neHbi b BHue UByx He3aBHCHMbix nyjiOB: b XBOCTe h b Tejie jihuhhkh. nooTOMy 
HcnepnaHne TJiHKoreHa b xboctc npHBOUHT k HMMo6njiH3auHH xhbothoto, ho 
H e k ero rnOejiH. 

TaKHM o6pa30M, npoBeueHHbie HccjieuoBaHHH no3BOJiHK)T cuenaTb bmbou, 
hto xapaKTep ubhxchhh h CKopocTb njiaBaHHH y jihhhhok H3yueHHbix bhuob 
pa3JIHHHbI H H3MeH5HOTCH C B03paCT0M. HpH 3TOM pa3JIHHHfl B UBHTaTeJIbHOH 
aKTHBHOCTH H B03paCTH0H UHHaMHKe ee H3MeHeHH5I CBH3aHbI C MOp(j)OJIOTHHe- 
CKHMH H 6HOJIOTHHeCKHMH 0 C 06 eHH 0 CTHMH UepKapHH. 

Pa6oTa BbinojiHeHa npn (})HHaHCOBOH noxmepxxe Pocchhckoto (})OHua 4>yH- 
uaMeHTajibHbix nccjieuoBaHHH (npoeKT N° 04-04-49439), INTAS (npoeKT 
N° 01-210) h nporpaMMbi «YHHBepcHTeTbi Pocchh» (npoeKT YP 07.01.027). 
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PATTERNS OF SWIMMING OF CERCARIAE IN SOME TREMATODE SPECIES 

V. V. Prokofiev 

Key words: trematode, Himasthla elongata , Cryptocotyle lingua , Maritrema subdolum , Cer¬ 
caria parvicaudata, cercaria, swimming. 

SUMMARY 

Swimming activity of cercariae in the trematode species Cryptocotyle lingua , Himasthla 
elongata , Maritrema subdolum , and Cercaria parvicaudata (Renicola sp.) is studied using vi¬ 
deo microfilming. The larvae of C. lingua demonstrate a typical intermittent swimming with 
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regularly alternating periods of active movement and passive floating. The duration of both 
periods during the first 30 min of cercaria’s life retains equal, and later the passive period 
becomes longer. In 15 h the duration of the active period is 0.5—1 s and the passive one — 
20—30 s. The cercariae of H. elongata during the first 10—15 min of their free life make 
short stops (1—2 s) in every 10—15 s of swimming. Later these stops become rare and their 
duration reduces to 0.5—1 s. The cercariae of M. subdolum and C. parvicaudata are conti¬ 
nuous swimmers, having left the molluscan host they move persistently. If stops take place 
they are very rare (one case in 5—15 min) and very short (0.5—1 s). The movements of cer¬ 
cariae body and their tail during swimming are similar in all species studied. The proximal 
part of the tail undulates in lateral plane, and the middle and distal parts of this organ in 
the top view circumscribe a figure of eight. In the side view the middle and distal parts of 
the tail being rotate form a figure like a screw. The cercariae move along the screw axis. 
The linear swimming rate in the beginning of cercariae’s life is 4.8 mm/s for C. lingua , 
2.4 mm/s for H . elongata , and 0.35 mm/s for M. subdolum and C. parvicaudata. By the 
aging the cercariae swimming rate decreases down to the full cease of swimming activity, 
and the larvae sediment onto the bottom. The age dynamics of swimming rate is different 
in cercariae of different species and is determined by the morphologicalfunctional features 
of the larvae. 
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